Pulmonary alveolar microlithiasis (PAM) is a rare idiopathic disease characterized by diffuse presence of microliths in the alveoli, and was first described by Friedrich in 1856 and then was more detailed by Harbitz.\[[@ref1][@ref2]\] Approximately 600 cases have been reported to date worldwide, mainly from Turkey.\[[@ref3][@ref4]\]

There are several studies indicating CT findings of PAM.\[[@ref5][@ref6]\] However, we could find only one study demonstrating abnormal accumulation of fluorodeoxyglucose (FDG) in both the lung-sparing calcification.\[[@ref3]\] In this paper, we reported the first case of 27-year-old female with PAM presenting with low FDG uptake in FDG-Positron Emission Tomography (PET)/CT.

Case Report {#sec1-1}
===========

A 27-year-old female patient came to our clinic with five-year history of exertional dyspnea. The patient was a clerk for 8 years. She was smoker with history of 8 pack-year. Her medical history and family history were unremarkable, except 3-year history of PAM. In her physical examination, pulmonary and cardiac system examinations were unremarkable, except the presence of the chest wall deformity (pectus excavatum). The posteroanterior chest X-ray revealed bilateral innumerable, diffuse micronodular opacities predominantly in the middle and lower lung fields \[[Figure 1](#F1){ref-type="fig"}\]. The pulmonary function test showed a restrictive pattern with results as follows: Forced Vital Capacity (FVC): 1.65 l (44% of predicted), Forced Expiratory Volume in 1^st^ second (FEV~1~): 1.46 l (52% of predicted), FEV~1~/FVC: 88%, Diffusing capacity of the lung for carbon monoxide (DLCO): 47 mmol/kPa.min, and DLCO/Alveolar Volume (VA): 80 mmol/kPa.min/l. The laboratory tests, including complete blood count, erythrocyte sedimentation rate, C-reactive protein, and serum calcium level, were in normal limits. The thorax computed tomography (CT) revealed bilateral diffuse interstitial pattern (sandstorm appearance), ground-glass opacities, bilateral apical fibrotic changes, and surrounding pleural calcifications mimicing cardiac constriction \[[Figure 2](#F2){ref-type="fig"}\]. The whole-body bone scintigraphy showed diffuse Tc-99m methylene diphosphonate (MDP) uptake in the both lungs \[[Figure 3](#F3){ref-type="fig"}\]. The echocardiography revealed mitral and tricuspit valve calcifications. The pulmonary arterial pressure and the right and left heart functions were measured in normal ranges. The ^18^F-FDG-PET/CT imaging was performed to evaluate any evidence of inflamation in the lung before starting an anti-inflamatory therapy. The images of FDG-PET/CT revealed low metabolic activity in areas of micronodular opacities \[Maximum tandardized uptake value(SUVmax): 2.7\]. Other lung regions without calcifications revealed lower FDG uptakes \[[Figure 4](#F4){ref-type="fig"}\].

![PA chest X-ray of the patient showing bilateral symmetrical micronodular alveolar opacities obscuring cardiac and diaphragmatic shadows](ATM-6-237-g001){#F1}

![Thorax CT sections of the patient demonstrating bilateral parenchymal micronodular opacities, ground-glass apearance, and mediastinal pleural calcifications on mediastinal (a) and lung (b) windows. Opacities dominantly located at the lower lung regions](ATM-6-237-g002){#F2}

![The ^99m^Tc bone scintigraphy of the patient showing diffuse uptake in both the lungs](ATM-6-237-g003){#F3}

![^18^FDG-PET/CT showing low FDG uptakes (SUVmax: 2.7) in the lower lung areas with oppacities and lower FDG uptakes in the normal lung areas](ATM-6-237-g004){#F4}

Only the palliative treatment consisting inhaler salbutamol (max. 800 mg/day, as needed) was prescribed. Patient was got under regular follow-up.

Discussion {#sec1-2}
==========

Pulmonary alveolar microlithiasis is a rare lung disease characterized by accumulation of numerous, intraalveolar calcified bodies. Microliths range from 0.01 to 3 mm in diameter. The chemical analysis and energy dispersion X-ray microanalysis of the calcified bodies showed that calcium phosphate was the main compenent.\[[@ref7][@ref8]\] The etiology and pathogenesis of PAM are unknown. The proposed mechanisms include an inborn error of metabolism, an unusual response to an unspecified pulmonary insult, an immune reaction to various irrritants and infections, and acquired abnormality of calcium and phosphorus metabolism.\[[@ref9]\]

Asymptomatic causes, even with extensive radiographic involvement, are often discovered incidentally. Cough and progressive dyspnea are the most common symptoms. Normal or mild restrictive type of pulmonary function tests may be present in the asympthomatic cases.\[[@ref10]\] With the progression of the disease, severe lung restriction may ensue with impairement of the diffusion capacity.\[[@ref11]\] In our case, dyspnea with exertion was the main complaint. The pulmonary funtion test revealed restrictive type of pulmonary disease with decreased diffusion capacity.

The characterictic chest X-ray findings in adults in PEM are ground-glass or fine sand-like opacities and nodular pattern opacities that may obscure the margins of the mediastinum, heart, and diaphragm, depending on the amount of calcium deposition. The most common chest X-ray findings in children is ground-glass opacities.\[[@ref4][@ref6]\] This finding represents the initial stage of the microscopic calcifications that are later followed by macroscopic calcific depositions.\[[@ref4]\] Other less common findings are including bullae in the lung apices, black pleural lines, and pleural calcifications.\[[@ref4][@ref6][@ref12]\] The black pleural line as a zone of increased translucency between the lung parenchyma and the ribs are first described by Felson.\[[@ref12]\] These lines are often an early radiological finding in patients (especially in children) with PAM. The chest X-rays of our patient revealed diffuse micronodular oppacities suggesting PAM.

The use of high-resolution CT (HRCT) allows the identification of minimal structural changes in the lung parenchyma.\[[@ref4][@ref6]\] HRCT scans show that there is a gradient of distribution of the calcifications in which lung bases, especially posterior, are more effected than the middle of upper zones.\[[@ref13]\] High attenuation of lung parenchyma caused by calcipherites even smaller than 1 mm is visible on HRCT. CT scans demonstrate these micronodular calcific dansities with a greater concentration in the subpleural parenchyma and along the bronchovascular bundles, whereas HRCT scans show thickening of the lobular septae with a distribution of microliths along the septae and around the centrilobular distal bronchioles.\[[@ref6][@ref14]--[@ref17]\] It is believed that chest X-ray and HRCT findings are pathognomonic for the PAM and an open lung biopsy may be avoided in the presence of these characteristic findings.\[[@ref3][@ref6][@ref18][@ref19]\] The thorax CT of our patient showed bilateral diffuse interstitial calcifications with a sandstorm appearance, especially on the middle and lower lung fields, bilateral ground-glass opacities, surrounding mediastinal pleural calcifications mimicing cardiac constriction.

Bone scintigraphy can also trace the pulmonary uptake of ^99m^Tc diphosphonate in PAM patients.\[[@ref4]\] The bone scan in our patient revealed diffuse accumulation of ^99m^Tc MDP in both lung, suggesting the diagnosis of PAM as well.

To the best of our knowledge, Ito *et al*. reported the first case with high FDG uptake in PAM.\[[@ref3]\] In their case report, high FDG uptake (SUVmax: 7.3) was observed in the lung parenchyma sparing calcifications on CT, whereas lower FDG uptake (SUVmax: 2.6) was observed in the radiodense areas. They discussed the inflammatory changes in PAM and the role of FDG-PET/CT. They could not determinate the mechanism of the enhanced FDG uptake patterns, even though they examined the lung tissue in the postmortem period, and they could not establish a viable answer.\[[@ref3]\] In this paper, we present the first case showing low FDG uptake in the calcification of PAM and lower FDG accumulation in the lung parenchyma without micronodular opacities. We believed that FDG-PET/CT revealed low SUVmax levels due the normal levels of inflamatory markers. We postulated that high FDG uptake may be a poor prognosis predictor for PAM because of the death of the patient within one month period in the case report of Ito *et al*.\[[@ref3]\]

Although there is no effective treatment for PAM, treatment with systemic corticosteroids, whole lung lavage, diphosphonates, and lung transplantation (including single lung and bilateral lung transplantaion) were discussed in the literature.\[[@ref4][@ref17][@ref20]\] Therefore, we planned to follow up our patient with palliative treatment of inhaler salbutamol without anti-inflammatory treatment.

As a result, PAM is a rare idiopathic lung disease with no effective treatment modality. Chest X-ray and HRCT findings are pathognomonic for diagnosis of PAM. However, FDG accumulation in PET/CT is not helpful for differential diagnosis, but may be useful for evaluation of inflamation or prediction of prognosis. Nevertheless, further studies for investigating the sensitivity of FDG-PET/CT for detecting inflammatory changes and predicting prognosis of PAM are warranted.
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